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DETAILED ACTION 



A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 2/17/06 
and 1/5/06 has been entered. The previous holding of election is withdrawn in view of 
the claims as amended drawn to a semiconductor layer and claims 9-13 and 32-43 are 
examined together. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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Claims 9-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over EP 
0717435 A1 ('435) singly or with Lippert et al. 

Regarding claims 9-13, '435 teaches a semiconductor layer including for use in 
bipolar transistor comprising carbon atoms and doped, e.g., ion implanted, dopants 
such as boron, in the semiconductor layer to form device components, whereby the 
carbon is incorporated throughout the layer to control diffusion of the ion implanted 
dopants in the vertical and/or lateral directions within the semiconductor layer. See 
column 2 line 31 to column 9 line 25. The doped region correspond to the implanted 
region device region selected wherein the control diffusion in the vertical or lateral 
diffusion is sought, thus corresponding to the carbon limiting a size of the doped region. 
'435 lacks primarily the recitation of the dopant quantity to reduce the resistance to less 
than the specified value. 

Lippert et al. (either WO 98/26457 or 6,750,484, of record, as being equivalents, 
subsequent referencing to 6,750,484) teaches carbon atoms, dopant interacting with 
carbon atoms, the carbon atoms limit outdiffusion of the dopant in the semiconductor 
base layer 3 and to reduce outdiffusion region 5. See column 2 line 56-62, column 3 
line 50 to column 4 line 1 1 wherein the boron concentration between 5 x 10 18 and 10 21 
cm" 3 are also shown. See the corresponding description in '457 

Accordingly, it would have been obvious to one skilled in the art in practicing 
"435 to include the boron concentration to the desired or sufficient level quantity in the 
base layer wherein the resistance of the inner base can be reduced as taught by Lippert 
et al. The resistance being less than 4K ohms/cm2 would have been inherent or 
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otherwise such optimization would have obvious, given the teachings of Lippert et al., in 
the absence of evidence to the contrary. Any associated function, e.g., increase 
breakdown voltage or reduced resistance would follow, absent evidence to the contrary. 

Note further that claims directed to an apparatus must be distinguished from the 
prior art in terms of structure rather than function. While features of an apparatus may 
be recited either structurally or functionally, claims directed to an apparatus must be 
distinguished from the prior art in terms of structure rather than function. In re Schreiber, 
128 F.3d 1473, 1477-78, 44 USPQZd 1429, 1431-32 (Fed. Cir. 1997) (The absence of a 
disclosure in a prior art reference relating to function did not defeat the Board's finding 
of anticipation of claimed apparatus because the limitations at issue were found to be 
inherent in the prior art reference; see also In re Swinehart, 439 F.2d 210, 212-13, 169 
USPQ 226, 228-29(CCPA 1971)*, In re Danly, 263 F.2d 844, 847, 120 USPQ 528, 531 
(CCPA 1959). "lAlpparatus claims cover what a device is, not what a device does." 
Hewlett-Packard Co. v. Bausch & Lomb Inc., 909 F.2d 1464, 1469, 15 USPQZd 1525, 
1528 (Fed. Cir. 1990) (emphasis in original). The express, implicit, and inherent 
disclosures of a prior art reference may be relied upon in the rejection of claims under 
35 U.S.C. 102 or 103. "The inherent teaching of a prior art reference, a question of fact, 
arises both in the context of anticipation and obviousness." In re Napier, 55 F.3d 610, 
613, 34 USPQZd 1782, 1784 (Fed. Cir. 1995) (affirmed a 35 U.S.C. 103 rejection based 
in part on inherent disclosure in one of the references). See also In re Grasselli, 713 
F.2d 731, 739, 218 USPQ 769, 775 (Fed. Cir. 1983). 
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Regarding claim 12, the use of the silicon germanium is also shown, column 3 
line 8. Regarding claim 13, the selection of the desired portion of the semiconductor 
layer including a central portion, to the extent such central region can be determined, 
would have been a matter of design choice and would have been obvious or 
encompassed therein. 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over '435 in 
view of Lippert et al. as applied to claims 9-13 above, and further in view of Sakamoto 
and Bisaro et al. 

The references as applied above teach the same dopant of boron but does not 
enumerate all the various remaining dopants, e.g., aluminum, gallium, indium, and 
titanium. 

Sakamoto 5,750, 443 teaches column 3 lines 40-43 the conventional p type 
dopants including boron, gallium or aluminum or the like. Bisaro et al. 56,141,894 also 
teaches the various suitable dopants including boron, gallium, titanium, indium, etc. 
See column 3 lines 35-43. 

It would have been obvious to one skilled in the art in practicing the above 
invention to have employed the conventional dopants as delineated in Sakamoto and 
Bisaro et al. since such correspond to conventional dopants as evidenced by Sakamoto 
and Bisaro et al. Offficial notice is alternatively given regarding the use of any suitable 
conventional dopants in place of boron enumerated above. 

Claims 32-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
'435 taken with Lippert et al. and Racanelli. 
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Regarding claims 32-43, '435 and Lippert et al. are applied as above and does 
not recite the single crystalline and polycrystalline region in the semiconductor layer and 
the doped region in the single crystalline layer. 

Racanelli 6,410,975 B1 teaches the semiconductor layer including polycrystalline 
region 121 as base contact, e.g., over field oxide or STI region 1 10 and single 
crystalline region 120 over silicon crystalline region of substrate 101 wherein the region 
120 serves as the base region. See column 3 line 60 to column 9 line 65. 

It would have been obvious to one skilled in the art in practicing the above 
invention to have included the respective single crystalline and polycrystalline region in 
the semiconductor layer wherein the application to bipolar transistor can be made to 
provide components for the device in question. The appropriate doping to obtain the 
reduced resistance in claims 33 and 39 additionally are shown in Lippert et al. above. 
The provision of the shallow trench isolation, e.g., claims 35, 41 additionally correspond 
to or is obvious over conventional isolation including the isolation region in Racanelli 
above. Regarding claims 36-37 and 42-43, such function would have been inherent or 
obvious when the carbon is incorporated wherein the doped region is confined vertically 
or laterally as evidenced by '435 and wherein the strain in the layer would be reduced 
upon the incorporation of the carbon. The alignment of the regions in claim 34 and 40 
would have been conventional and obvious given the teachings in Fig. 4 including 
region 429, 425, and 430, and 432. 

Applicant's arguments with respect to claims 9-13 and 32-43 have been 
considered but are moot in view of the new ground(s) of rejection. 



Application/Control Number: 10/660,048 



Page 7 



Art Unit: 2826 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Tuan Quach whose telephone number is 571- 
272-1717. The examiner can normally be reached on M-F from 8:30 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor Nathan Flynn, can be reached on 571-272-1915. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Tuan Quach 
Primary Examiner 



